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In cooperation with the Kentucky Department of Transportation 
Photograph of roadcut at milepost l 77 . 
Geological relationships shown at milepost 
l 77 in cross section D-E. Note difference 
between vertical and horizontal scales. 
Graphic representation of geologic relationships shown in photograph at milepost 177. 
Dipping beds in lower sandstone were formed in ancient river channel. 
GEOLOGIC IIlGHWAY CROSS SECTIONS: 
INTERSTATE HIGHWAY 64 
FARMERS TO CATLETTSBURG, KENTUCKY 
Donald R. Chesnut, Jr. 
Highway roadcuts along Interstate Highway 64 from 
Farmers to Catlettsburg, Kentucky, provide scientifically 
significant exposures of rocks of Devonian, Mississippian, 
and Pennsylvanian ages in northeastern Kentucky. The 
roadcut exposures offer easy access to a variety of strati-
graphic units and are ideal for educational field trips. How-
ever, Kentucky law prohibits vehicles from stopping on the 
shoulders of limited- access highways except in case of 
emergency, so any planned field trips must be coordinated 
with State authorities. Several national and international 
field trips, as well as many out--{)f-State university field 
trips, have examined these exposures. In addition, scientific 
studies involving carbonate sedimentology, clay mineralo-
gy, coal geology; paleontology, biostratigraphy, elastic sedi-
mentology, and basin analysis have been undertaken along 
this highway. 
Because of their variability, the rocks along this part of 
Interstate Highway 64 provide some interesting problems in 
stratigraphic identification and correlation (for example, a 
sandstone unit may grade laterally into a shale in a short dis-
tance). Also, the sandstones and shales at different strati-
graphic levels are commonly quite similar, making identifi-
cation and correlation of stratigraphic units difficult. The 
five cross sections presented here (Fig. 1 ), which are the re-
sult of detailed stratigraphic studies. are designed to provide 
a better understanding of the geologic relationships. 
The cross sections are a side- view representation of 
how the rock units would appear in a slice through the 
earth's surface. Hills and valleys (topography) are repre-
sented by jagged up--and--<lown lines; the elevation of the 
highway is indicated by the smoothly curved line. Roadcut 
exposures:, therefore, are shown as hills occurring above the 
level of the road. Mile markers (small green signs on the 
highway shoulder, approximately 1 mile apart) are illus-
trated on the sections as small rectangles with numbers in-
side. Creeks, rivers, bridges, intersections, and similar fea~ 
tures are plotted on the sections to help locate the highway 
roadcuts. 
Major rock types present in the roadcut exposures are il-
lustrated on the cross sections by various patterns, which are 
identified in the accompanying Explanation. Thicknesses 
for many of the rock layers were determined from cores 
drilled by the Kentucky Department of Transportation prior 
to construction of the highway. The approximate configura-
tion of rock layers was determined by field examination . 
Stratigraphic identification of the rock layers was aided 
by geologic quadrangle maps, which are available for the 
entire State; quadrangle names (Fig. I) are shown along the 
upper margin of each cross section. More detailed descrip-
tions of the rocks can be found on these maps. The rocks ex-
posed along this part of Interstate Highway 64 are all sedi-
mentary and were deposited during the Silurian, Devonian, 
Mississippian, and Pennsylvanian Periods (Fig. 2). Major 
rock types include limestone, dolostone, sandstone, silt-
stone, shale, coal, and flint clay. 
The Crab Orchard shales (Silurian) represent muds de-
posited in shallow continental seas about 408 to 438 million 
years ago. Thin pods of the Bisher Limestone (Silurian) that 
crop out near I--64(shown in the western cross section) were 
deposited as limy sands in a shallow sea. The black Ohio 
and Sunbury Shales (Late Devonian and Early Mississip-
pian, respectively) were organic- rich muds deposited in 
deep continental seas 450 to 470 million years ago. These 
highly organic shales (oil shales) may be mined in the future 
as a source of oil. The Bedford Shale and the shales and 
sandstones of the Borden Formation were deposited as sub-
aqueous (underwater) delta deposits during the Early Mis-
sissippian Period (350 to 360 million years ago). In some 
areas marine invertebrate fossils can be found in the shales. 
The Slade Formation (Late Mississippian, about 330 to 350 
million years ago), which was formerly divided into the 
Newman Limestone and the Renfro Member (Ettensohn 
and others, l 984b), was deposited as calcareous (limy) 
sands and muds in a shallow marine environment similar to 
the shallow seas around the Bahamas. Marine fossils are 
common in these limestones. The Slade Formation pinches 
out in some areas, apparently because of erosion during the 
Mississippian Period (Ettensohn and Dever, l 979b). The 
Paragon Formation, which was formerly referred to as the 
Pennington Formation (Ettensohn and others, l 984b ), was 
deposited as muds and sands in subtidal and intertidal envi-
ronments about 325 to 330 million years ago. The Carter 
Caves Sandstone Member of the Paragon Formation may 
have been deposited as tidal sands. The Paragon Formation 
was erosionally truncated during the Early Pennsylvanian 
(about 320 million years ago), and this truncation is repre-
sented in the rock record as an unconformity. 
The Breathitt Formation, which unconfonnably over-
lies the Mississippian rocks, consists of sandstone, silt-
stone, shale, and coal. The Breathitt Formation in the area 
of these exposures is Middle Pennsylvanian in age (approx i-
mately 300 to 320 million years old). It contains several un-
named shale and sandstone layers that were deposited as 
muds and sands in extensive, shallow marine or brackish 
seas. Traces of marine and brackish-water invertebrate fos-
sils may be found in some of these strata. Many of the sand-
stones observed along the highway represent sands that 
were deposited in the channels of rivers flowing from the an-
cient Appalachian Mountains. These channel sandstones 
may look like broad lenses ofrock, or appear as a rock layer 
that cuts through underlying layers. Fossil tree limbs and 
logs can be found in the basal parts of some of these sand-
stone layers. These fossil tree limbs represent log jams in 
the ancient rivers. Thin shale beds overlying these sand-
stones were commonly deposited as muds in abandoned 
channels or as flood sediments in levee or overbank deposits 
associated with the rivers. These types of shale may contain 
plant fossils such as ferns, seed ferns, and horsetails. Coal 
beds were largely deposited as peats in coastal peat swamps. 
Some locally occurring coal beds were deposited in aban-
doned (oxbow) channels or as transported peat mats and peat 
debris. 
The Conemaugh Formation (Late Pennsylvanian, 295 
to 300 million years ago) is similar to the Breathitt Forma-
tion except that it contains red strata. The red rocks repre-
sent a climatic change from wet tropical conditions to dry 
tropical conditions. The Brush Creek and Ames Limestones 
were deposited as limy sands and muds in a shallow sea; 
both limestone units locally contain marine fossils. 
More detailed geologic descriptions and illustrations 
are available for the roadcut exposures marked by a circled 
letter. The publications containing these descriptions are 
listed in the Appendix. Mutually exclusive and controver-
sial interpretations of the Carboniferous rocks have been 
published (Ferm and others, 1971; Horne and Fenn, 1979; 
Ettensohn and Dever, 1979a- b; Ettensohn, 1981 ). These in-
terpretations are significant elements in basinwide models 
for the Appalachian Basin (Chesnut, 1988), and these expo-
sures are therefore scientifically and historically important 
in the basin analysis of Appalachian Carboniferous rocks. 
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(those indicated by an encircled letter on the cross sec-
tions) can be found in the following stop descriptions. Bib-
liographic references are given under References Cited . 
Locality 
A 
B 
---c 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
v 
w 
x 
y 
Reference 
Kepferle (1986). Locality A, P. 21-36. 
Chaplin and Mason (1979a), Stop 3, p. 152-162, Figs. 3-5. 
Chaplin (19180), Stop 5. p. 85-94. Figs. 45-47. 
Kepferle (1986), Locality B, p. 31-36. 
Chaplin (1960), Stop 4, p. 78-85, Fgs. 41-44. 
Chaplin [19180), Stop 3, p. 71 - 77. Fgs. 39-40. 
Mason and Chaplin (1979). Stop 2, p. 147-151. Fig. 2 
Chaplin (19180), Stop 2, p. 70-71, Figs. 35-38. 
Chaplin and Mason (1979b), Stop 1, p. 138-143, Fig. 1 
Chaplin (19080), Stop 1, p. 65-70, Figs. 32-33. 
Ettensohn (1981), Stop 13, p. 250-251 , Fig. 50. 
Ettensohnand Dever, (1979a), Stop 5, p. 119-124, Fig. 3.32. 
Ettensohn (1961), Stop 12, p. 247-250, Fig. 48. 
Ferm and others (1971), Stop 12, p. 26-27, Fig. 16, Photos 1-J. 
Ettensohn (1981), Stop 11 . p. 244-247, Figs. 46-47. 
Ettensohn and others (1984a). Stop 1. p. 101-102. 
Shon (1979), Stop 4, p. 115-119, Figs. 3.29-3.31. 
Ferm and others (1971), Stop 13, p. 27-28. Figs. 13, 17. 
Horne and Ferm (1979} , Stop F, p. 629-630, Figs. 13-14. 
Ettensohn and Dever (1979b), Stop 3, p. 108-112, Figs. 
3.25-3.28. 
Ettensohn (1981), Stop 10, p. 239-242, Figs. 40-42. 
Smyth (1984). Locality GP. Fig. 9. 
Ettensohn (1981). Stop 9. p. 237-239. Fig. 39 (apex of Waverly 
Arch) . 
Smyth (1984) , Locality DP, Fig. 10. 
Ettensohn (1981), Stop 7, p. 234-235, Figs. 34-35. 
Smyth (1984). Locality2M. Fig.11 . 
Ettensohn (1981). Stop B. p. 236·237. Fig. 37. 
Ettensohn (1961), Stop 6, p. 231-233, Fig. 32 (near here). 
Ferm and others (1971), Stop 11 , p. 23, Fig. 15. 
Ettensohn (1981), Stop 5. p. 229-231, Fig. 31. 
Ferm and others (1971), Stop 10, p. 21 - 22, Figs. 13- 14. 
Ferm and others (1971), Stop 14, p. 29. 
Ettensohn (1981). Stop 4. p. 227-228. Fig. 29. 
Ferm and others (1971), Stop 9, p. 20-21 . Figs. 12-13. 
Ettensohn fi1981), Stop 1, p. 218-220 (near here). 
Ferm and others (1971}, Alternate Stop 8, p. 20. 
Horne and Ferm (1979), Stop D, p. 630, Figs. 18-20 (includes ex-
posures to lbottom of hill) . 
Ferm and others (1971), Stop 7, p. 16-17, Photos E-F, Fig. 10. 
Horne and Ferm (1979), Stop E, p. 630-636, Fig. 21 . 
Horne and Ferm (1979). Stop H (subsidiary stop). p. 639-640. 
Fig. 29. 
z Horne and Ferm (1979), Stop H, p. 636-640. Figs. 24-28. 
AA Ferm and others (1971), Stop 6, p. 13-15, Fig. 9. 
Horne and Ferm (1979), Stop G. p. 636, Fig. 22. 
KENTUCKY 
GREl;NUP 
CARTER 
LEWIS 
Ettensolrn, F. R. . and Dever, G. R., Jr., 1979b, Stop 3: The Waver-
ly Arch apical island, in Ettensohn, F. R., and Dever, G. R., 
eds., Carboniferous geology from the Appalachian Basin to 
the Illinois Basin through eastern Ohio and Kentucky (Ninth 
International Congress of Carboniferous Stratigraphy and 
Geology, Field Trip No. 4): Lexington, University of Ken-
tucky, p. 119-124. 
Ettensohn, F. R., and Dever, G. R. , Jr., and Grow, J. S., 1984a, 
Fossil soils and subaerial crusts in the Mississippian of east-
ern Kentucky, in Rast, Nicholas, and Hay, H. B., eds., Field 
trip guides for Geological Society of America Annual Meet-
ing, Southeastern and North-Central Sections: Lexington, 
Department of Geology, University of Kentucky, p. 84-105. 
Ettcnsohn, F. R., Rice, C. L. , Dever, G. R., Jr., and Chesnut, D. 
R., Jr., I 984b. Slade and Paragon Formations-New strati-
graphic nomenclature for Mis.sissippian rocks along the 
Cumberland Escarpment in Kentucky: U.S. Geological Sur-
vey Bulletin 1605-B, 37 p. 
Ferm, J. C., Horne, J. C., Swinchatt, J. P., and Whaley, P. W., 
1971, Carboniferous depositional environments in nonh-
eastern Kentucky (Road log for Geological Society of Ken-
tucky 1971 Field Excursion): Kentucky Geological Survey, 
ser. 10, 30 p. 
Horne, J. C., and Fenn, J. C., 1979, The Carter Caves-Ashland 
area, in Ferm, J. C., and Horne, J. C., eds., Carboniferous de-
positional environments in the Appalachian region: Colum-
bia, S. C., Carolina Coal Group, Depanment of Geology, 
University of South Carolina, p. 622--044. 
Kepferle , R. C., 1986, Devonian and Mississippian black. shales 
of Kentucky, in Neathery, T. L., ed., Centennial field guide: 
Southeastern Section of the Geological Society of America, 
v. 6, p. 31-36. 
Mason, C. E., and Chaplin, J. R., 1979, Stop 2: Nancy and Cow-
bell Members of the Borden Formation, in Ettensohn. F. R., 
and Dever, G. R., eds., Carboniferous geology from the Ap-
palachian Basin to the Illinois Basin through eastern Ohio 
and Kentucky (Ninth International Congress of Carbonifer-
ous Stratigraphy and Geology, Field Trip No. 4): Lexington, 
University ofKcntucky, p. 147-151. 
Short, M. R., 1979, Stop 4: Early Pennsylvanian bay-fill environ-
ments, Breathitt Formation , in Ettensohn, F. R., and Dever, 
G. R., eds., Carboniferous geology from the Appalachian 
Basin to the Illinois Basin through eastern Ohio and Ken-
tucky (Ninth International Congress of Carboniferous Stra-
tigraphy and Geology, Field Trip No. 4): Lexington, Univer-
sity of Kentucky, p. 115- 119. 
Smyth, A. L., 1984, Pedogenesis and diagenesis of the Olive Hill 
clay bed, Breathitt Formation (Carboniferous), northeastern 
Kentucky: Cincinnati, Ohio, University of Cincinnati, M.S . 
Thesis, 283 p. 
Age 
z 
<[ 
z 
~ 
~ 
z 
w 
~ 
l ithology Stratigraphic Units 
Arr.es Limestone 
coal 
Bru3h Creek 
Limestone 
coal 
Princess No.7 coal 
Princess No.5 coal 
Prinr.us Nn.3 r.oal 
Fire Clay· 
Whitesburg coal 
Ke1drick Sha le 
CMnel Citvcoal 
To rn Cooper· 
Utile Cane~ coal 
Paragon Form1tion 
1 P~nnin tnn Form~tion) 
Caner Caves 
Sa ndstone 
Slade formation 
( Newman Limestone 
R~ntro Member) 
Nada Member 
CoNbell 
Member 
>-~~~~-+~~~~--< 2 
~ 
Nort~ 
I 
EXIT185 
EXIT 181 
BOYD 
OHIO 
l'Xl'l'fi2 
\VEST 
VIRGNIA 
Nanc'( Shale 
Fa rmers Member 
Henley Bed 
Sunbury Sha If 
Bedfcrd Shale 
Ohio Sha le 
Bi~her Limestone 
Crab Orchard 
Formation 
Figure 2. Stratigraphic Column. 
KfXl"UCKY 
•. L_r------r--
STUDY AREA 
"' 
Figure 1. Reference map showing Interstate Highway 64 and locations of cross sections. 
A BAm I ROWAN COUNTY COUNTY 
1100 -
900 -
""' -
,oo -
600 -
,00 -
SOLDIER 
QUADRANGLE 
c 
1100 -
900 -
"" -
,oo -
E 
OLfi'E HILL 
QUADRANGLE 
@ 
© 
.ffQREHEAD CRANSTQI\" 
QUADRA,VCLE QL'ADRANGLE 
B 
'300-
1200-
1100-
'"'-====== Sunbur,· §J; .. J., 
ll .. ,u.,ra Shale 
600-
Ohio Shale 
,00-
rn ~ 
- Brui:nct>11/bed _Jg)! -
D 
GRAYSON 
QUADRANGLE 
© 
Bedk rd Shale - ---
CRANSTON I SOLDIER 
QUADRANGLE QUADRANGLE 
_ 0 
OLIVE H I LL I a = N 
QVADHA.VCLE QL'ADRA!\'GJ.E 
R OWAN I CARTER 
COUNTY COUNTY 
B 
c 
D 
Fire Clay r:o.,,J lo-,J -
GRAYSON R USH 
QUADRANGLE QL'ADRANCLE E 
,000-----c"~,~~·~·~·~···~·c._ _____________________________________________________________________________ _ 
........... 
"" - ....____ -- - Prlnces8 No.3co~J bed -- ....____ 
....____ rn 
....____ ........._ 
------
........._ 
........._ -
Fire Cl -.,,- Whi t c~burgt:(>M/ bed 
w __.@_ 
- ---- rn l ~I P"-··N~- - - ~~::::----..1-, 
- !~~ 
.,, -
,oo -
'v 
600 - -
Slade F'ormation 
________ a.-_, ~vson .amlstone ____ _ 
,00 - ----:::::-----.-. 
CARTER I BOYD 
COUNTY COUfVl'Y 
BOLTSF'ORK ASHI..Al\'D 
QUADRANGLE QUADRANGLE 
ASHLAND I CATLE'rl'SB URG 
QUADRANGLE QUADRANGLE 
RUSH I BOLTSFORK 
QUADRANGLE QUADJLAJ,'GLE 
F rn rn rn 
,ooo - --~'~"~·~~·~·'~~·'------------------------~~-~~-==,-----------------------------------------------------
900 -
800 -
,., -
ooo -
500 -
LJ Sandstone 
- Coal bed 
~ ~1 ostly covered 
D Shale or siltstone 
• Black shale (Ohio and Sunbury) 
II Lime;tone or dolostone 
roo feet 
2000 feet 
EXPLANATION 
V O verpass or exit 
0 Stop reference 
W Milepost 
https://doi.org/10.13023/kgs.mc04.11
